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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new compound having an indole trimer skeleton useful as a material for a light- 
emitting element, having a stable film-forming property, and especially useful as a light-emitting material, a hole-transporting 
material and an electron-transporting material. 

SOLUTION: This indole derivative trimer having an oxadiazole group and the indole derivative trimer having a thiadiazole group 
having a high luminance, high light-emitting efficiency, long life and a good film-forming property and the indole derivative trimer 
having tetrazole group which becomes their intermediate, and methods for producing them are provided. Thereby, it becomes 
possible to provide the light-emitting element having a simple structure and capable of satisfying the luminance, light-emitting 
efficiency, long life and film-forming property. 
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S)w>«i7tjh, z ;t< * > & s > **isti~3o©iia**.tt*^<?>7^*>atx 
:* t ;u 8 , * ;u a? z i- y * at . ?x h& ft . :hoi, 75;*Sf AD!r>ij;';53iff» 

£ r . I n 3 tttni<i)tn^ . £ . X ~ tt . '>S< H-I®B-f2f>'?Ji l J> ex. 
l*XSWtf>'fi&-E&l/> n»F-?*?0~8?*?. ) -?S***lI£*ft*fett. T 
SB - * SC ( 4 ) 30 
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g. 55S2Sffi*iatt, ^ > v )i ft * feu *t <o m^frz ') z i m» * starfi^n**-? & i 50 
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. £ R 5 ~ R 1 8 » - * * . JKHR^SOQUllSffcttfr*©?**^*, £ * &1 

~ 3 o©iii*fett«'^©7;i'D + 5/S. s*se-3 o van* )s,Qi-&t$i<D 7 *s bit, 

. 7 a, * > « at , «*si ~s o®iattHt*ia(i)7*«>iizf <n. jjw^ 
iuu * . ?k n s , : f o$, 7 ; & ao* y & £ >> # i m & k ^tivtinncMts: 

4l.feS«»-?$)I.fe«U> R 5 ~ R , 8 <9 1*3 , mffll*E»*t}%*L?*, ln 3 tttn«<9 

u , n»p-?*?o~8?fti. ) -?m? Hi £ ant -? a 3 c >; t » « ^ r z mjzm z 

[SB5KJI 2 3 ] 10 
JS5 IE - ffi 5$ (6) # . Tle-JSS! (7) 
C it Z 5 ] 
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(7) 30 
( SC + . R 2 ~ R 4 » > 2K * . S5SIXl~3O0lilS^.tt*^<i)7;U + ;i,S> ^gJSfl? 
Sf3:4lfeS»S-?ftI. S*.R 6 . R 7 ~R?- R 1 i ~ R 1 a - Ri 5. R 1 el*. ?X 

* . ft*»i~3o<2>ia*fett*^<?)7;i/ + ;nt, **R 1 ~ 3 o<5iat fett*«<!) 

7 A □ * 5/ * . **RZ~3 0®B»**tt»«©75/^*, 7;Ut*HK*. 3 iU 3? > 18 
S > ^«IX2~3 09llBt*.(3;*^<i)*^7lc>KxX7 i ;US. U«>Kt, k»1 
~J0Ol«ltJt6l;»««7JI»«>lI7fJI»». * A * Z f- 'J . ?K tt » . :l-Ol 

T IE - M 3 ( 8 ) 
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. * £ R 5 » R ? ~ R ? . R 1 i ~ R i 3> Ri 6 - R i ett> ?K * > S*S1~3 09 
ISIJfett*«®7^ + iU. KIRl~8 0«)I»*fe8**?i7*Dt5'* 1 & * & 
Z~3O<9lISB*fett#£07V/HI. JdT'tfi. 13 K 1R > ■$ £ , ^*IX2~3 09 

intfeft*'*®* Aaoiixf **. x;u*>«*. 1 ~ 3 o ti m * £ r* # 

^9X)«>filZf JH, JI^IhHJt, 7* « S , ZFOt, 75 J AWT 
-*I<?>l8'ftf>-?& 1 ;. a.l3;X<<Mtf>'fffi&'£&U, ntt F 0~3?>i3 . ) f 

/fv?ti?fh7 , /-^st*t^>h--JH!S»EH$?j) i K fluie-je^; (i 4) » 

, T IE - tt A (1 5 ) 

C ft 2 7 ] 80 
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40 
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( * t . R i I* . K*»1~8 0©B«*fett**©7;U*^*. ESftlSHt***. 

1 ~ 3 &7 5 y . C*m J: 'J « 3 R» 

* t * t . R 2 ~R 4 13: . ?K * , ^*»1~3 0<5lilBS^.I3:«-d5<?)7;U + t5 § & 50 
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gnb7K*£. J5WM*$l& . 7 5/" S * I* t <?> «fc v> ^iHYftSiSL 

cSl3rftfeII*S?J)2. £ £ R 5 < R 7 ~ R ? - R i i ~ R i 3 « Ri 5. R 1 e » > 
7K*. **Rl~30©B»*fcl»»*«?>7^*A > it. tt*Rl~8 0<?>lBa*feH:#£ 

bi s . s*^2~3o<i)iiii*fctts-i5©*.'u^>i$x7x;i/S, 7. ;u s > as & . 
i~8 0 9iimt»<cxA*>ii77ji/t. a? * * z k y * % . ?x bs £ . :ho 

. 75/at^C/'AD!7->S^«;«IP»ii i tft i t , tlittIICSiyil*.S«llfe-?^2. * *. 

*?o~3?»>2. ) ?rcr*iz***5> , 7^-;u**fc*3<r7 = * 

fett>Tie-ia^(i6) 10 
C it 2 8 ] 
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(16) 



s st « * js s . 1 ~38i75>§tts&, z:tiv,<(>mm&£') #jm»K&txti&w& 

tttHt. R 4 « . * * . ft*»1~30<S>lia*fcl*»*©7^ + **. » ■ & & it Jk 30 
Sit. BVttttftSIS. ^ ^s^SSfctt *t<P«*# J: V * 3 «» *JBtt*lfct**-*fc 
3. *feR 5 < R 7 ~ R ? > R 1 1 ~ R 1 s> R 1 5 < R 1 e & < * * . J* * R 1 ~ 3 0 
<9l»*^l**«<2)7^ + JHfc. **»1~3 0<3>lIlll*fett#*<?>7AO+5/*. & * 
»2~3 0©lB»**.tt«-«©75'^*, 7 ;U T t H S . JA/K>l$t. j* * ft 2 ~ 3 0 

© t m * fettfl-'&Q * ;u*>iixz r jus . 1 ~ 3 0 0 in * 

*^®x;u7K>«xxx;Hfe. ;& ;u a? z h y ^ * . ?K ffi S . :hol. 7$/ifi»A0 

e-l(5eU>?$)'J, OLttX0'ftf7«iSlt*U. ntth'-?$?0~3?ftl. ) 

-?^Tn.3^=t=-f-v7 v /-;ua6t*ti^>h , ->'Hfi«fl:HH*?af)icvt«ffiiria 
5KJS2 iie 7 y k -^ait£tw>h--;i,&$#Hift<9S3i;5£. 40 

c si * * 2 4 ] 

Ktifei«i*-?$)ic>;ti»S[vr3ii>ii:ji2 1 ~2 3 u r a. # - ji ie «$: 0 # * -9- ; y 7 y 

C §5 * Jl 2 5 ] 

BulER, ». 3«7S73*£?*>*C*-*»«*1-*«JKJJl2 1~24lirft»--*E 
*<!)* + y^7^-;Htt*t7'f>K-^»»#=l#<!)»)fc»ft. 
C SB fcJl 2 6 ] 

ffilER, + ©3*R73-:>S*i£#. 9*&ftfc*ftttA&'/*&l*9Vtttt*a;l»?1I:|ft 
**l-7U*C>£*»ia*r3»*Jjl2 1-2 5 I) f H # - * * 1 5 /7 / - it t 50 
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[ tt * * 2 7 ] 

bo ie y # . mmm^ttoJ-oYt'ftm'ztzmxmi i~2eii***i»-*ie«©tf** 

[ tt 5K II 2 8 ] 

iise<t^!»t5ia]t3c^t!ffSivt7tt5R:jS2 1 ~2 7i)tft»-jnet<!»**f «/ 

[ tt * « 2 9 ] 

nsiffl^s. 10 

[ tt * JS 8 0 1 

I % 3fe ^ 3- . 
[ tt * JS 8 1 ] 
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RffflHyK-^SHHtEafctta*!*. & S # ^ ± . ifc'J ^ , □ > t* > If . « » . EM 
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77?7^7tt!R, JfctSflJ. Kit. **l»jtSfK «3£fS. At77^7- 
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U7CS^. 1?87%ICtt^@-<-ZKY>-?l3;8-tf ; D + 5/+y , ;><97;i/$ 40 
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[ 0 0 0 5 ] 
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[ 0 0 0 6 ] 
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tiTft 1 ;. j&fflfli * u -z £«s?x u 7 o ;u s= * y « > x -\ © t ti ? u I # . * 10 

[ 0 0 0 7 1 

IS 2 0 0 1 - 26 1 6 8 0 §i v i) t>*ttlu,ttKX2 7fi>J7 - (}!1 2 0 0 1 - 288 

ie«i**u. ^ffin^fedATHfe^siifeiy), 7t ;i-77Zft#t*);iiiitr, 

[ 0 0 0 8 ] 

» s . ?e#fl)¥. s * « <b . 0TKe^^3t«--??) , K cit^iiii &tisi h-- 

[»BFXit1]*»«2001-Zei 
[»»*ttM HII 2 0 0 1 - 28823 9^^fS 
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[001 1 ] 

13 IE - M 5$ (1) t © » * 1/ II I n 8 VlTtt, T IE - JS 5$ (2) * - Jg 5* (4) tflMf 

v, n. . Hc»n»-i* (i) <4M>h"-Ju§§$#HS#*u-?tt. t ie - m jt (3) 
v - & 5$ (5) # v> ft 3 . 
C \t 3 0 ] 
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(2) 



J*.R 6 ~R, e f*> ?K#, ;K*S5M~3 0<9lItl£;fel*:a-^G> 
7 /H= * . R*Sl'-liO0ia^.tt*lS<57lD + >'*. k*S2~3 091®$ 30 
fett»U(57nS, 7JlftFl, * ;U a? > • It . ^*IX2~3 0ci)ll»**.tt*^<?) 
J^/K^KlXf Jl^S, X * > B* S , )K*^~3O0lSa*fcttfr<£©;*;U:<K>BfX 

iJ'tft^ftailCJBWftfcafcit?*)*. £ £ U . R 5 ~ R 1 e <&n<5nn«l*1I1**tlt 

l*X<?Mtf>fli»tfcO. nttP-?*?0~3?Ji^. ) 
C 0 0 1 2 1 
C ft 3 1 ] 
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ftfeESIS-fr&Z. « u . R 5 ~ R 1 e^W^mflttlfcfctitfc**. I n 3 « rn # <t> 
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(24) JP 2004 224774 A 2004.8.12 
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ft<b?x*ti. 3S§j£&*js£. ^> v^**fcttt<i>HHH** « js# »i ^ft-masi 
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<?> 7 K □ 1= V % . **»Z~8 0©BI*fett**®7 s ;JI»t, 7 ;U t* t K S . 3 VI, 3C> 
RI, k«&2~3 0<9lffi*fett*^(9i*J:>ilZTJH, X ^ * 7 flt & . ft 

i~3o^iifi^fctt#&9ZJU*>B£x7.7 i Jut£, a ^ a? z t> y ;u & . ?xbs it , :i-o 

& . 7W*&&fAn!r7**V«3R»*^*iY*ill^cSl*ftfcB*ai?ftZ. Att 

, atiX0^tf>«ift't&U,nttK-7-¥-?O~3-?ft3.) 10 
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( 5S <f . R , » , **BM~8 0<S>lfi»3:fctt#fc©7A*^ai. 5S S & * it ?X * £ . 35 30 
1 & # * JS S . 1~3&73-7S£S£&f. Cim<&»»#,fc«;«3R#mBl**lfc«* 
mt&T . R 4 tt> 7X*. **»1~30®lB!l*fett»*©7^ + ^». 55 S 2£ ft <b 7X 

3. * £ R 5 • R 7 ~R?. Ri i ~ R i a • Ri 5> Ri s»« ?X * , ft * &1 ~ 3 0 
<Dl»*fctt»*©7A**afc. **»1~3 0fl>l»*fett»*fl>7^D + 5/*. ft* 

R2~3o©ii»**tt**©75';nt. 7 * t* t k at . a ;u ac> & £ . ft * s 2 ~ 3 o 

«-«fl>7^*7KX7T^*. S^SZ I- 'J )H. ?XffiS> Il-Ot, 75 / IS&AO 
7" > SI <fc V # 3 II # • 1 ttL i ftL^Ilc!iSW+l^.Sftfi"?$) I . At*. & * JS * ft 1 II « 

n jf 3- -? ft 3 . * . x°-"yt, ^sK^e-a^B'f*^?* 1 ;. (xisx^^^^ffiR 40 

t * U . ntth , -7-*?0~8?»)I. ) * . » IE - * a (1) ~ (5) © R , (3:. ft 
*Si~3O05S§Slft<b?X*ft, mwifiL*m&Jkz* . ■Ctlv>o>m ; $#-J: t ) i SJm»K 

Si3rafeife-f*J©#f»*uii. KiseR, a . 3«i7$>s^s-?ih-5TetFj*b<. » 
cR, t<53i7$>s*tff, »ea«<b7k**jR&/ *fei»»B»a*a*?i*t 

*17U 3 fl>tf»C»* U II. IdlEA!*, Bl * « * "? ft 3 C >: # » * U I) . 

[0015] 

* 56 W <?) » " tt . T IE - J6 5t (6) 
[ <b 3 4 ] 
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( 5C t 3 , Irijtt, 4>h , -^*;fel*<f:yK-/U&$fc©2ffi£^3fflfI?li&ftU*.'f> 

R t * U . 1 ~ 1 2 ? to I . )?Si?-*l3'f>l ! -^«»fc = *ftCB8*3. 85 IE - Jfi 5$ 
(6) t<5»* l/U I n 3 H7tt, JK IE - JS (2) £ flu IE - Jfi 5$ (4) ?i?a3 

ITR, T IE - & 5* (7) JkZ/ T IE - Jfi 5$ (8) ?»?tl3^bd»»f*ir«5*L?. 



ft ?K * * . 35 § £ft * iS S . ^>V***fett*t<!>»»#J: , J4S3W#>5^*lir<taiLC 
)Sl3:fl.*Lffi»S-?to3. £ ;fe R 5 > R 7 ~ K * < Ri 1 ~ R i s > R, 5 > Ri e « « ?X 
* . **»1~8 0<Dll«**.tt**©7^ + **. **Rl~3O0*»*fctt**<& 
7 ;U □ + V » . **ll2~8 O9i»t*B**07VJH. 7Jl-?t HS, * ;i> > « 40 

tt . *«Rz-'8 0fl>m*fei*»*©**3if>»xxT**, z ;u * > at ai . & * & 1 

X ~ l* > '>«<fcfc-«<!>tt4tf>-*toV. a.l*X<lMtf>fllft**U. nttF-?* 
? 0 ~ 3 "? to I . ) 

[0017] 

[ ft 3 6 ] 
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( 5« + . R „ . ?X*. tt*ftl~3 0(?>B»i:fel*fl'«®7;i/*;U*. 5 S £g & 4b ft * 
tt. ^§&l£*JSfi. ^y^fctfett^GMft* V *3»#>i)BB?ftfc1I*afc-*a7 
. $ £ R B > R 7 ~ R ? < Ri ( ~ R i 3 - Ri 5 - Ri b I* . ft * > & * &1 ~ 3 0 © 20 
l»*fett«-^©7^l/*;i/*. K*Sl1~3 0(9TllB*fel3;*^<<)7;UDl=VS, 
2~SOfl)BattB»«<i)7 s ;JH, 3 ;U 7K > i* S , j9t*&2~3 0<?> 

<H5uaiyii7TJH, a^arzi-y/Hfc, 7K it *s . z f- □ * . js/iS^Aar 

>**V«7R»H J *ft*trftailE:JHaftfc«**-*J>3. X a "t3:, 
[0018] 

* % Bfl c?> 95 n I* . T IE - Jfi 5$ (9) 
[ it 3 7 3 



(ln 3 )-f CN ) m 

(9) 



& t * U . 1 ~ 1 2 "? ft 7 . ) ? « r ft 7 * ^ * Z H 'J Jt- lb ft * t . 7V F AB 
?VJZ:)iC£r>-Z> T IE - *S 5$ (6) 
C ft 3 8 ] 
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(6) 



(a:*, i n 3 ij . oF-^siuop-ii/SsiftozttScsiSfadi^o 

h , -;igt$#EH*3L«i6 (mi<!)OP-l3S«»5iltt) t>9>2 . * . m I* 8S £ 
» t & u . 1 ~ 1 2 "? <h i . ) ?^riiiTh : 7 v /-;Hfet^ri'f>H-;i,^«»H* 
# <?> s it £ c si * 1 . 

[0019] 

By 15 - J& 5$ (6) & V (9) t © » * t l) I n s HTtt, Su IB — » SC (2) £ BO IE - 

$ a (4) * ir »j tt ? . *c»*ui)-«5« (9) oftftHH^u;. t ie - & 5$ (1 
o) £e*Tie-&jC (1 1 ) »?*tf mi. ctmtffliiJfe*c»i2-»« (7) £&fi§a§E 
- »jc (8) -?/Tvr*i?soie-ifi^; (6) <DKc»*Linta»*»miz. 

C -fb 3 9 ] 




(1 0) 



ft ?K * £ . 55 § & « S . ^>^lg*£tti:©^$#£V«SS£#^ft^ft&:!li:: 
gl**i*.ffi*£-?fcl. * R 6 . R 7 ~ R ? > R i i~Ri 3 > R i e> Rt eft. 
* . **Rl~8O<5»**fctt»fc<07&*JU*, «*»1~3 0<J>l»**.l**-*<!> 
7JlDt^S. **ltZ~80Ol«*JlU;»497y)H. 7 ;i t* £ f- - t£ . 3 ;i ffi 

* . ^*iX2~8 0©iiiB**.i3:«-ii5©»;iac>B8xx7 i ;is. 7 ;u * > ■ 31 . £ * & 1 
~8O9Uiui)itt#*0z*«><i7TJH. **aczhUJiat. ?kbs*. :i-oi 

, 75y»^6fAD^>»J: , ;«3P#^^tl' 1 i'a^IIcSf3:4l*.S»S7 l »)3. * . 
X"-" It, '>«<V6-Sci)e^^>-?*) I ) 1 a.ttXQ-l'tf^'fiffiftt&L. n t* K - 7- * 
?0~3?J)2. ) 

C 0 0 2 0 1 

C ft 4 0 ] 



(28) JP 2004 224774 A 2004.8.12 




10 



(1 1) 



( 3 f . R 4 I*< * * » **»1~3 0<!>l»*fett»*<!>7* + ^ai. 5! § & & ft ?X * 
. * R B > R 7 ~ R ? . R i i ~ R i 3> R i 5< R i e •* < * > is? * &1 ~ 3 0 © 
2~3 0fl)*»*fett**fl)75/;Ht. 7 i7t h'S. * ^ > • * . rISZ~80O 

Ui5X)i*>ti7T;H, a ;u at z k y * It . ?Ktt St . :hot, 7s/l^&AD!r 

-ftOB'f*??*';. a.ttX<i>-<tf>ffi&"£$U. n»K-7-*?0~3-?ftZ. ) 
* fe . Bu IE 7 ;/* h" ft £ * U T , / h'JOA7=yh". 9E I ) I* , T IB - » JC ( 1 2) 
C ft 4 1 ] 

30 



(R 17 R 18 R 19 )SnN 3 

(12) 



( * f . R , 7 ~Ri ? I* . **Rl~3 0<DlB»3:feB:tf*©7A>*^S, £ 35 § & 40 

-?$> z . 

C 0 0 2 1 1 

* ft W <0 SS E3 13: . TE-»3C(8) 
[ ft 4 2 ] 



(2?) JP 2004 224774 A 2004.8.12 




(6) 



( 3 + . I n s « • < y f - * * fett * > K - * W * # © 2 ffi £ 3 ffi m "? «S £ 0 4 y 
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*fett75>m(?)^feT-?>&St<7?C>:-?. &B<Dmft#®% Y K J . 7 5 7*1*. 7 
5>H7I3:. 55 1 ft. 55 2 ft . 95 3 ft 7 $ 7 <9 II T tl "? t £ < . » ICBR5& 7 tl * H * . 

ffliS2£7357#j:y»£uii. & # ft ic t* . * ? ;u 7 5 7 m . iH7^s, t- □ e a 

75>S. 7 f I 7 S > » . 7$^7^>S. / \ + ^^7 7 5>H, ; 7 7 D M= V )17 5 > 40 

M . >\ 7- f a 7 ss 7 n . * ??ii/7s>fi, 7 y ;u 7 § 7 ft . ^ 7 t* ;u 7 s= 7 ft . a - 7 
i:Jiifji7?>s, e-7iz;uxfA7$>m«y<?)S5ift7$>m, i7 

5 7 Jl . 7If I75>I, =/?DC^7^ >I. 77f 17 5 >I, 7 7 $ i 7 $ > S 
. y\+5/*7^>i, 7V5DM=H7S7ffl, 77H75>». 
C "7 > fi , \ + l/7-f§7i«yo8 2l7^7ll. hMU75>l. f- 

y X f A- 7 5 7 & , h !)7DC il>75>*. F'J7f I7S7H, h l J75Jl7S>4. 

h i n*v*75j'i, h y 7 y ;u 7 $ > m . e y v 7 ft . F'Jiw-A7^fi, n 

- pi f H =E A 3C y 7 ft . N. K-7Xf I750\* ! n75)'i, N. N - 7* f ;U 7 
Z 'J 7 ft . N. N. N ' . N'-TF7^fiHfl/>77S>l. 4-7/f 175 

/ey^>»«v<5*3«7^>ft*v**«r'j*L?. c n »4 © 7 5 7 n t 2 am 50 
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,i«lL7tJ;ll. 
C 0 0 4 4 ] 

8. $E*. y 71*. 7 Vtt*X, JS8lt, Sift. 5Hb7K8$<?> ftttsat : a 

eft . if tt . MJ7D0iffi, t- o e x y as . vi 1 )!. .x*7;uu*7Bt. > -tr > z /u 
t- 7**>««<!>*«»4sv»f*ir mi 7 . &$ui>Bfti*. urn. mtik 
8 . a$. 7 y ft * * . site , MJ7ciciM¥-ya3. 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

K?7>E: , )AtfeS7$)'^ ■ttJRl&*1f7atfcJ«l/7flt«U'7fc.fcl1. 
[ 0 0 4 7 ] 

7>fZ^/*JI**.K7§>JS©«ffl«f3:. SE*ffJt<ft3©IC*9S««'6IRS«?J;U 

5 t h <o K a . en<iJi~3t^oei?Ji2. j^Mt^av?? ;n? 

ffilt 3 * U I) . 

[ 0 0 4 8 ] 20 

- f& it ( 9 ) fjurti? i**z h '^Ht^nvj'/ntftwcj:?. - « a ( 6 ) -* * 

J;HT<56sir* - htfft?. £ # «l c I* . -»fC ( ? ) t 9 I n j <?> # it # - & 5t (2 
) ¥ . ftStTftJ-«3 (6) Hinj Q^J&I* . - *a (2) 

a (4) t » ft I . * fcH* c . -«a (?) + o I n 3 -IS 5$ (4) 0* ? 

. ^fitr+iz-iss; (6) fi? r n 3 oflUfti* . - jftsc (2) /j^/t^tt-aa?*: (4) 

t » * 3 . C4t»io>In 3 <9«3&tt t SBStt. SI«?)«55I^i. £ «5 <9 $ £ *£ 

ey««<s*frcj;o7iKin. -»ttc». i n 3 ft. Bfttt*#?i*-«5S (2) 

t . 7;U*',l*tt~*tt*tt : -yB:-»5e(4) ®*ftt**«|iOC*>Z. 
[ 0 0 4 ?] 30 
M E - * a (1 4) 7>*7tlUtVV7 l /-)lStSt H> F-ZH^ftEittlJ- 
» E - * SC (6) ?/Tv?*lZTK7*/-;uS'S*ri<<>K-;Usi*#Hl«:t. Bu IB - 

*s 5$ (1 3) ?ffi?ti3aA5*Kfca**iR8*tt3c*cj:"5-ra»?rzc*tf-?* 

I. (1 4) f^lri! , R , £&»ml3:. - $5$ ( 6 ) f <D I n 3 . R , &2>m V 

n « ? h J . *%W<D -MX, (1 4) I* . - » 3 (1 5) * I* (1 6) ? « t H 1 <b e 

na»nc»i u i) . 

[ 0 0 5 0 ] 

- * 5« (6) 7ffi*tl35 l l>?y b -^*t*r*'r7l ! - = - « « (1 

3) 7*S7tlZ«A7'f hMtftttCfc?. (1 4) ? >Tv ? tl I * ? 7 V* - K £ 

ttn4>l ! -JI'«l»Hl*d«C*ll7, IA7^ IMb£tt?&S-»5$ (1 3) 40 
+ <9 R , I* . IB 12 - * SC (1) t<5R, V (6) £ "? & M . t . 5Bft8Hbft8g 

I) tt^§St^3S38S . 1~3»75>SSt?Ji3CV*SSbU. - * 3C ( 

1 3) f<4)Yr*. AD5">I?tSt. & # IC t* . 7 v 8 H 3- . MX**, g 8 i£ 3- . 

3-78**#*»rii*i3. » 8 « * . fi*^^-^»*u<- » 8 s * # * 

<J0ttll. ftA^O'ltftlOftSltt, - » a (6) ?«7ft37^/-JHtl 
?3 -lU§t*#HH*1 E ;HC n b . KA7-f hMb^«5»*-?ffl«1~5 0 € 

[ 0 0 5 1 ] 

-t&tt (6) ?i7tlIrh7y-]l'St*tI OF-JH9*EiftV-i^ (1 3 

) -*&*tnmA? 4 Mb * 8 C * ? . - » ^ (1 4) -? * ? H 3 # * If 5/« 7 V* - ;U £ t 50 
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f 7 5 > . K y 7* f 7 ^ > , h UI? / - A75>, t / 'J > , C^7^>, 

y>ttv®*»a*iMtft»*. jutn 1 ) 1 )/*. a a ft * y ■> a . aa^-hy^a 

C 0 0 5 2 ] 

- * * (b) ?srti?fh7 , /-;ist*tioh , -*afttznt^-»jt (1 3 
) ? m ? ft 1 a a ? 4 f ft <» ic 2 . - * a (1 4) ?iraUl ! t t /7'/-il'St 
*irz<r>t i -;uas#EH*©£j*i*. -»aci*»a*?fifrft*. a a 1* . jssic 
BB*u«i)t<5?»tLtt»ciR*7tL*i)*. ^>-tr>. h;ux>, / \*-9->¥oSft7K 10 

* a , ! /7DD^n, ! /7DOI>>. 7DD^>'ff>*©AD!r>ftttft3K*», Z 

f- □ > i? > . :ho^*>l?:i-nft*ft*ti. ! /if)H-rik f (■ 7 t k □ 
77>?<5i-7;i'ffl, y f ji, aui, 7 ss k ¥ <?> 7 s= f s , t^tt^* / 1?/ 

Z . »ail*»ca*?ftttwtf. #£l,<l*>Si04K<?>3~2OlSH«?ift 

1 . 

[ 0 0 5 3 ] 

- » SC (6) 7h5^-JHt*t7 4" >K-*i*# = i*V-«a (1 3 

) ?f TIUUA7^ Mt a » C J; 3 . - * SC (1 4) ?»r ft I * t^y?/ - *tt 20 
*t? 4>F-A»l#=i*<!)d«C*ll7. AaaBl*. 1» - 5 0 t~ 2 0 0 t? 
J) 1 ). # 3: 0 < 13: 0 t ~ 1 5 Ot?ftJ. 
C 0 0 5 4 ] 

*%BS<?)«at3R^-^«JtlC^l|-?J-KTlC^^2. l*(5i»B:ft!0<!>iat)! 3 U V 
9=2. -JSfflCR. *SfltI»tt. PS ffi * 9 fg c , ft I U I* * « ft * « t ft 

t'tt&0*«fta»j*«t»«:u z . «Jt*. s»/ffiffi/^«s%*s/Kiffi 

ffiaatt******** ©5g£S/l8ffi©#3&^-£ V 2 C 1 . * , **/Bffi 

ic, *«/»tt/*atts**a/£ii*«a/*«**/i/'B*Kaa/tttt<i>«)t 

fc> £ I) . 
[ 0 0 5 5 ] 

^5SBS<9^3t^-5-Cffll) H ft 1 SIStt. E^*"? 7 £ B t> £ B IS . 7- 7 X f v 7 

7 < A* V - V #Y#mi) v> ft? . »C. # 7 7 « . St'JlXfJl, at y * 9 9 y u 

- t- . *y*-ac*-K. #yz**>«v<paasaa«B<3>ttflf»*uij. &j**§iffi 
rnrnt titmt j ®&\z:&irz k v 7 &\zwj$.t s ih^tf & J . Stow z k >J 7 A\t 

tri . *«taaUfc**C<fcy**a*t«ft*3Cfc;»»>Z®-y»*U < * u . 40 

c©*.^. aRaaaa^ic «* v y □ >aft«*t«it 7 a y 7*t-ttt# * z 

[ 0 0 5 6 ] 

*aw<?>a*«*cauHft3attc-3iiTa^i. a at*. 8«±cf&i7*ftfcjEJi3t 

AS. jE9L*ttA. aaaafcaaV-sjEH.* I «llt ££T t 9 7ft I • SB, a 

4. sBKft«5. tae«ttit&», sfeacti^i&asvtffliuc^?? 1. 
yyOL. 77". o-/ux7, sa<?»a<bf|»*y<9«mttSRffift!». ? >; c c ft h 

<9£BV«mft£BB&ft!toV<9)E£tt/t:fcttffiSS5. 3 7ltj«, afc&tty®Bttaaa 

»H, j-«>77v 9. ftzutt. * y (3-^?;uf^7x>) . * y c o - h , * 50 
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y 7 z [ j y . s^cti^ ^ ^ -fb -< >->"5A7x v^ssamsy*?^ 

© £ K fli! SL 3- . B^fc U-TRyTyv?, f lftiBtjt»9tttf. 

*ncu?n (app i. pus. Lett. . 60s. 2711s. 1 9 ? 2 

7fl4ittCJ:VJIttZ. »*itttf&9S**ft7ildl3:. °J4£3tS>i§&¥t. » ft , 6 0% 
JH ± > SH<H;80%*1HIC^MH<. C <9 i* £ . If * I* . ffl ft . 5-10 
0 Ontu, »n < I* 1 0 ~ 5 0 OnmiI?»iZ. *»Bfi-?,fci)i§fcl*»ffil*&;t5*ra 

2 . 

t 0 0 5 7 ] 

-fi, B&l*. »*£A1. m^ltiMS, *4$56fti *V t #*8 r I «»J t Sfet 

t©?J>3. »a * u tbu * ft z . « lefi&fficfiEffi r ft I tt** t ffl u i c * * rJ 

4* fi5 C I* . 7;i/2> , J£B£&f i *<?>7y4b!to, £ 4b , 7;U3'J±S£g£&f-*<i>7y4bfI35 20 
, IS 4b 523 , £ . ffl . 7*5:^/*, S&> 7X, / h 'J OZv-S 'J Sfett, C ftH 

9 £ ■ iB e » « l JJ ! ')i»-7;^:')Afil^tt. cft^<9£tlilft!». 7 7%V 1 U 
- « d ft * *. a . ctmosiaaaw. #±S£g!isy#'rtf';ti3. » * u < i* . 7 

■J A - SRS£ * *, I* , :il «J <<>£lgil£® * V-?» I . l8ffi©JSfrtt. ittBB&VRtt? 

$> i . r * ic. €4±*i&£IB# z « « 1 4* a * i c © ± ctt» «*«f a < 

xaic*tu -7££«£K£t its* ? c ©**ttt Jtt. c © i k> <«> <y> iu . 7 

A^S-Z^A. ». I y 7 i . 4, fiif <5SB»fflll ^ tl I . £ *L , C ft »> HI 

JRCfBtt«5y-Ktt«ll*, 4ll87»»tl;<. 5 0 0 fi/D*T»8H II. 
( 0 0 5 8 1 30 
*fglfi-?fflll ^ft I Eft**!®***!*. »&. ZJliiAfi. *fett iEJLll«Sim jEJl 

tic)!#?f , tfecft^cD^^^^iijurft. zJLvm^»ffiJse-ric>;-?. 96 at 

* I 48S& t * t I S t J^S? * 3 »!W*J>ft 1**1 CPR5£ 7 ft « I) . **«C8. 6 * * 4b S 
*n7B7h?7i:Jt7> , /I)'i»ft. V7D^>-?^X>SI«4*> y / > » W 

4*. ^ > v f 7 x / - ;u s§ $ 4* . ezx?y^*i>tf:/«nn*. ^f^-r^KM*, 
y u > si * 4* , 9 7 y > » » # , t^?yF>ii*. 7 ? y a- e 7 

V > » » # . P-7xZl/>4bfc». f7-> , 7yDC , ;^>gl^4*. C □ □ C 'J V > 859 

4* > ^>«l*. CHf yj|-7>h5C>M#. 5/ 40 

□ 8-eh-n*7=w i ;>3>7;u5z'}^ii4*£y<9£SH4*, 10- t 

K □ * 5/ ^ > V* [ft] * / 'J > O :£ fg H 4* , il£E4fl: ; 3-7A.$-Z , 5^=t=l/-Ht4*. 

h v x 9 ;nb i& 4* , *±s^4*sy»f^ir«4ft3. s . s»*«;d**U7i*. * y ( 
p-7xzu>c-zu>) . * y 7 i z u > . * y f ^ 7 i > ^> ir 

Kill. C ft H <?) 4bfc?& I* . IS?fflll7Uia, JtSCEUT&^ilftl 7SH7J 
J; II. 56 3tS <9 J? 7 K . »tcR3E7ft«l)tf. 1~5000nm. 8H <«5~1 00 
0nm« «fe y n * U < tt 1 0~ 5 0 0 nm?if)2. 56 3t I <51K* 5* tt . ZC7D-f < 
tt7j<>7», A - □ - h ^ . □ - A- □ - h * . 77C7D-hi, * - t 
>7D-D-FS, 'JA-XD-hS, * X □ - K ft . 77>7 L >Zi-h£. □ y h" □ - 
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. Z?l/-3-h*. 0?-/ivH, T*^y7-D-x^>73*. LBS. X S & « ft 
. ZAv*y>7»«¥tHHf*tl2. t . £ $ & £ ft , XC>D-7<>7 

ft , * -r x r * y 7 ft . a - □ - h ft . o? ! /ivH»snn. 

[ 0 0 5 ?] 

*56W?« I) * ft ? jEJiaAJB. Jt JL tt 1 © tt *tt . »& » "J jE JL 1 £ A t 3 C * . * 
IllttiBtJC)!. Bfi#^Atftfei^t»it3CV<5liril#»»ftr*ltt« 

c IR * r ft a i) . £ # fit) iu i* . * y (n-c:*ha/-*) - #y7zy 

:i/> ; /7$>ilff - 7y-;u7^>»»#. zyy*7>i*7c;/»*#. 7 ;u u 
7 > g§ $ # , £ k 9 y y fit * ft . »Bfta*» = «7^>ftd»«BW 

ft , 7f y*?^*!*. at , J5'7>«l#»iif*ir«tiJ. cftijoftftai*. $ & 

l) 7 t cfc ll 0 . *IC0DT, €■•<?. 5B6 b 7 m II 7 <*: II . lattAl, IJLtSiX 
i(9iriJ, »ClRt?llJ t<5?BSUtf. »H<tt1~ 5 0 0 0 nr(l, J: y » * u 
<B5~1 OOOnm, !ft IC # * U < R 1 0~ 5 0 0 nm?Jl]. JE JL it A Jg , I Jl l» 3£ 

l<5is;^Stt, ^>d-to7S, *txf <>78, a - □ - i- ft . □ - ;m - 

h ft . 77r7D-(-», *-x>7D-Z]-hft. y A - X □ - f- ft . =*= 7 □ - h ft . 
7;>Tn-H, □ v P □ - f- ft . X7P7?-Zl-hft, ^OD-l-S, 7 1/- 
P □ - I* ft . 7?y->D-f-ft. Z7't/-ZI-Pft. <<>?yxyf-ft. 7 < y 7* □ - 
T * > 7 ft . L B ft . S$lia, ZAy?y>7ft«y#^irHftZ. lUS*"?*. 
X S ft £ ft . + t 7 r < > 7 ft . A - □ - J- ft . * > 7 7" x y h 

ft # » * U II . * . □ - x < > 7 ft . tt7i<>7», f <v7D-T<>7»i<5 

1713:, *'JC:*7JtD-*. * !l C: **A7 - *. * 'J C Z A- 7 f 5 - * £ V © # 

y c z ;u 7 n, □ - ^ a . * y 7 7 y * 7 t << p . * y ( n - -t - 7 ? a 7 7 y h 7 y * p 
) , a?y77y;i/7Y'fh"^f;u7-DA>x;u7R>BS«y<{)3vy77y^7Y'f( i a. * 
y c z ^ e □ y p > » . v y □ > ia ffi . 7 * * p » ■ . * 7 s= y m m . jk * « ss . 7 x / 

- h m IB . r # + 5> « ■ . *'J7? ! /I>«J8, 7 9'JJI/ii. ^r>ffll8, C:/H 

i y 7 «a is . * y § k « ■ . YL/^r>Kffl88. i/>m. * y * 

- a? * - hm a . y mt c z jh* n . ific:*«i. » * ft * y 1 y u > '« ■ , ffi * 
itai^Dc^ii, 7 9 v n, / z f \/ y nmemn , KWtv z j\, / 7 ? v n,nn&m 

B , *'JIZ7*«B. 77*l/>/YI/^>B$»l£fflB. <Ky7^77;UDIf l/> 
fiJSSt(Jb(y)Vr37y*m«})1^6'Cft l 4QttlS#«y#fflll l 4ftI. * C ft »i <9 
«BK*B2lJHltfiI®>Jft?iBftUJ£t«»?»i-3 7tJ:U. 
C 0 0 6 0 ] 

I) >i ft 3 W^ilAl, W^ttiitfiOtmi* , Bffi»^llt)xAtZC^, ft 

cR5£?ft«ii. i#iiscb, xP77xz/ur?7 , x>£7<<>73§J£ftfta&§?*ft. 8 
^y/>M#. * + 7 7 7 y - k R * ft . \c z z f v )i> »<y v y , 

ft . 7 Y y > ft ft tt . *±»1#. ! /Zf HC7 s />R«ft, P-7i:i/>lk6HIS 

$ ft . f7 7 7yney7>«i*<*. cooc^vai*. 77? U7>nnt5syff 
^ir>jft3. cft^ofteai*, sa?iii7Uiiu. ^icibut. leu-? 

SH7UII. ft^SAS. m 3- *t i£ S Q I? ? I*. » C RR £ 7 ft 2 6 © ? H: 55 ll . 1~ 
5000nm. »H <IJ5~I OOOnnn, Ji'JftH <K1 0~50 OnmT-JiJ. 
IIjxAI, ^ 3- ta 3S S <?> 53? 75 ft t* . B(rl5ZJL5xAI . Z JL IS 1 © BIS 75 ft V H 18 
ftl. * . □ - t < > 7 ft . *r7x<>7ft, T*^y7-Zl-T^>7ft¥<i)»ft, 8J 
SBW^^ttCJSSSfett^iJr-ttYBKBItlCV^T-^lCVt, ffi IE 1 5L ix A S . IE JL 
H JS € <?> * ^ V HI « "? ft 3 . 
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C 0 0 6 1 ] 

□ e u > « ■ . 7 9 v im*. pm. * y i/ 7 « n . 3t'j7h7 7;UDi 
mj 0 , H>, ft . zv^;i/. 7i^:H, y y □ > , ir^YzOAsy^ssai 

ft » . yf7A« 7 K y "7 A . 7 7%V U, D h V 0 U . 7J^: i )A5yi5il7y 

^»»flf*ir«J*l3. XC>3-f<>7a, + t7f <V7S, 

A - Zl - h , □ - * □ - H* . 77C7D-I>9!, S-t 1 >70-Z-K5S, y A - 7 10 

□ — h j£ . =$= 7 □ - P . 7?>7 1 >Zl-f-fc. DyFD-H, I7P?>-D-h* 
. 7W 7 □ - P- 52; , 7" 1/ - K Zl - P ft . XJ!l->D-h*. 7 7-l/-ZI-P-5£. Y > 7 
•/ i y I- ft , f <v7>T<>7S, L Bt. S S & * & , 7Ay>'J>7S, >( > 
7- I/ - r < > 7 S£ . *lCVD»«¥*f«rUI. 1 <3 * # ? . * S & 3 5£ > K> 

□ - x < > 7 - trXT<>7S, A - □ - h , <f>7-VxvPfc. SICVD*» 
» * U I) . 

C 0 0 6 2 ] 

[ nm m ] 

w. t . *%m?nmm-z%-w-z t cnfttiicSLWT jit, *fswttcn.<j©*JB«c© 

frIt?HU(9-?SH. 20 
[ 0 0 6 3 1 

* » . * SIS A IC *t I ) 7 . NMRlttt, JEOLSLa.mUa.-S00?, IR^ 
9 h^tt, JA8C0SFT-IR-6 1 0 t K B i" i? ^ ftYUlt U fe . £ 

. (DSC) 8. SEIKO l&ES 88C-5 200. DSC2 

20C ( £ 31 & K : 3t/*) ? ffl ft L *. . ffi £ tit $ £ t* . » y A X H S % ■ « * 
Model BH-2tIllfe. 

[ 0 0 6 4 ] 

( X ffl 1 ) 

3 0 0ffilfl)=yD75X3C , /^? ! ^$Ai75M 5 0 in I tAH. 4" > K - )U - 5 
-UUlhHEHtO. 50^t»®Ufe. ^ <9 33 J£ IC . / I- 'J 9 A 7 -/ P 3 . 89" 30 
. Ht77t:H2. 6 » t JO *. 7 , 24<l»aUfe. «s*-?)$jpu 
-7*SE<9^f-y r 7^7VK. JSft7>EZ'7Z*t?.B l JL,fe. f iy * A A 7 5 P t» 

fit IS £ U . 7DD$;UClf iHH. ?X. 770l^tlJtl^. 900$)yAlt 
£ & & . MS U , *«»«'(>' F-*-5-fl-7/-A = i#t»^. »l)T> n - N 
tt>/B8l?Jy=1 / 3 0 ( V / V ) t^Hifi^UT. 7J7A7d7P-7 ,, x7.r--? 
7>8i*i»tfiofe.g5jae06. I I - -/tPO-SH-'/OPD [2, 3 - ol : 2 ' 
. 3' -c]JJt-A/-)y-2. 9. 1 4-M)th7l>-ik ( O P - I - 5 - 7 F 
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